Transient receptor potential ankyrin 1 (TRPA1) channel activation by the thienopyridine-type drugs ticlopidine, clopidogrel, and prasugrel.
Transient receptor potential A1 (TRPA1) is widely expressed throughout the human and animal organism, including the dorsal root ganglia as well as the bladder, stomach and small intestine. Here, we examined the effect of three platelet aggregation inhibitors on TRPA1: ticlopidine, clopidogrel and prasugrel. Utilising fluorometric Ca(2+) influx analysis and electrophysiological whole cell measurements in TRPA1-expressing HEK293 and in human enterochromaffin-like QGP-1 cells, we found that ticlopidine, clopidogrel and prasugrel are direct activators of TRPA1. Although this polymodal channel commonly contributes to the perception of pain, temperature and chemical irritants, recent studies provide evidence for its involvement in the release of serotonin (5-HT) from enterochromaffin cells. Therefore, we further investigated the ability of ticlopidine, clopidogrel and prasugrel to stimulate 5-HT release from QGP-1 cells. We could determine 5-HT in supernatants from cultured QGP-1 cells upon treatment with ticlopidine and clopidogrel but not with prasugrel. These findings indicate that a robust TRPA1 activation by ticlopidine and clopidogrel correlates with the stimulatory effect on the secretion of 5-HT. As recipients of ticlopidine and clopidogrel frequently complain about gastrointestinal adverse events such as nausea, vomiting and diarrhoea, an activation of TRPA1 may contribute to adverse effects of such drugs in the digestive system.